Management of CRC treatment that has a powerful role in prognostic prediction is principally conducted by tumor stage. [12] It is indicated that an appropriate treatment is better to be selected on the basis of operational information, and the effectiveness of different treatments can be evaluated by comparing the survival rates after the treatments.
[13] There exist various CRC screening methods that either through early stage detection of cancer or benign adenomas can decrease morbidity, mortality, and probably the incidence of CRC in the community. [14] Cancer stage detection is an essential factor for determining the treatment option and predicting the patients' prognosis. There is a commonly used system for CRC staging established by the American Joint Committee on Cancer which sometimes is called the tumor, node, metastasis (TNM) system. [15] Several researches have been performed to identify helpful tumor markers in improving CRC diagnosis in early stages and to predict treatment response or survival outcomes. [16] Appropriate prognostic biomarkers could identify cancer predisposed individuals and facilitate appropriate treatment selection. [16] The present study is aimed to compare the immunoreactivity pattern of sera from CRC patients (at different stages) and normal healthy individuals with two CRC cell lines (SW48 and SW1116) that had different invasive properties by sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis -method. Based on western blot experiment results and immunoreactivity pattern, we realized that the maximum amount of aAbs in patient's sera is related to third stage of the disease also the highest intensity reaction was related to SW48 cell line with higher invasiveness properties. In addition, the lysate of several tumor cell lines such as breast cancer (MCF7 and SKBR3), lung cancer (A549 and MHR80) and pancreatic cancer (Miapaca2 and Patu8902) were used to assess the specificity of aAbs against tumor antigens that were present in CRC patients' sera. Of this study, outcome prompted us to design future studies using two-dimensional immunoblot techniques and mass spectrometry.
Materials and Methods

Patients' characteristics and serum collection
A total of 60 CRC patients including 15 in each Stage of I-IV were enrolled in the study. Samples were collected from Department of Colorectal Surgery, Faghihi Hospital, Shiraz, Iran. The research protocol was approved by the appropriate Ethics Committee, and all participants had signed written informed consent to be included in the study. Also, patients who had been treated before were excluded from the study. Demographic features and disease-related characteristics such as age, gender, and disease duration since the symptoms onset, were evaluated. Moreover, tumor pathological data of patients, including tumor type, histological grade, tumor size, tumor site, lymph node involvement ratio, metastasis and TNM staging were recorded. Fifteen normal healthy controls participated in this study as well (from Shiraz Institute for Cancer Research). Ten-milliliter blood from each individual was collected in 15-ml falcon tube. Then, the tubes were centrifuged, and serum was separated. Sera were frozen at − 80°C in aliquots of 200 µl in microcentrifuge tubes within 4 h after collection.
Cell culture
SW1116, SW48, MCF-7, SKBR3, A549, MHR80, MIAPACA2, and PATU8902 cell lines were obtained from National Cell Bank of Iran (NCBI, Pasteur Institute of Iran, Tehran, Iran). Cell lines were maintained in RPMI-1640 (AU565) (GIBCO, Invitrogen Corp., Carlsbad, CA, USA) supplemented with 10% (v/v) heat-inactivated fetal bovine serum (Gibco/BRL, Germany), 100 units/ml penicillin, and 100 µg/ml streptomycin (Biosera, The UK) under standard culture conditions (37°C, 5% CO 2 , and 95% humidity). The culture media were changed every 2-3 days.
Invasion assays
Invasion assay was carried out using a 24 well Transwell insert (8 µm pore filters, BD Bioscience, Bedford, MA, USA) with the matrigel-coated membrane. Briefly, for invasion assays, the Transwell was covered with 100 µl (1 mg/ml) matrigel (BD Bioscience, Bedford, MA, USA) and was accumulated as an intervening invasive barrier. SW48 cells (5 × 103) and SW1116 cells (5 × 103) were plated onto the upper part of the matrigel-coated Transwell chamber and incubated for 24 h. After 24 h, the invaded cells were fixed with methanol, stained and counted. The number of invading cells were determined by calculating ten high-power fields (400) on each membrane and estimated as the mean number of cells per field.
Preparation of cell lysate
Cells were washed twice with ice-cold phosphate-buffered saline (PBS), scraped, centrifuged and then lysed in 50 mM Tris-HCL, 150 mM NaCl, 0.1% SDS, and 1 mM phenylmethanesulfonyl fluoride (PMSF, Sigma) plus protease inhibitor cocktail (Sigma). Samples were located in the dry block heater for 1 min at 98°C followed by high-speed centrifugation for a short time. The supernatant from each sample was subsequently collected, and protein concentration of the lysate was determined by Bradford protein assay using bovine serum albumin standards. Protein samples were stored at −80°C until needed for electrophoresis experiments.
Titer of IgG in serum samples
IgG concentration in serum samples was measured with the Abcam's IgG human ELISA (ab100547) kit as per the manufacturer's instructions. The intensity of the color is measured at 450 nm.
